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The researches were realized in the dairy cattle farm from S.C.D.C.B. Dancu, Iasi, on an 
experimental lot, composed of 41 cows of Romanian Black Spotted breed (BNR), (Lot E), compared to a 
control group composed of 45 cows (Lot M). The purpose of this study was to determine the effectiveness of 
using a new protocol for the induction and synchronization of estrus at dairy cows, using the hormonal 
products, such as GnRH and PGF2α. The treatments applied to the cows from the experimental group were 
performed between 31.01.2017 and 23.06.2017, within an average value of 52 days after calving. The 
therapeutic protocol consisted in the following: administration of the first dose of GnRH (2.5 ml, 
Receptal=10 μg Buserelin, intramuscularly) on day 0, (regardless of the stage of the estrous cycle); 
administration of one dose PGF2α (2ml Estrumate=500 mcg Cloprostenol) on the seventh day; 
administration of the second dose of GnRH on the ninth day and artificial insemination at 18-24 hours after 
the second dose of GnRH, (without estrus detection). The application of this therapeutic protocol for estrus 
induction and synchronization at dairy cows with two doses of GnRH and PGF2α in the 45-80 days 
postpartum period has reduction effects of the intervals: calving to the first insemination and conception, 
with a positive impact on the reproductive management of dairy farms and the economic implications by the 
reduction of unproductive costs and of the workforce for the detection of cows estrus. 
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Introduction 
During the last period was found a decline in reproductive efficiency, particularly in highly 
productive cows, due to the poor detection of the estrus, caused by the reduced intensity of heat 
signs, the inadequate time of observation of the animals in large farms and the deterioration of 
climatic conditions. Most studies indicate an association between lower fertility of cows with high 
milk yields and decreases concentrations in steroid hormone (estrogen-E2 and progesterone-P4), 
(1, 2, 9, 15, 16, 17). 
Research in the field shows that treatments for cow estrus induction and synchronization 
may have positive effects on reproductive activity, especially in animals maintained in the free 
system, facilitating estrous detection and increasing the conception rate by inseminating the 
animals at the optimum time in relation to ovulation. Of the different protocols for estrus induction 
and synchronization in dairy cows and meat, the protocol named Ovsynch, which uses a 
combination of injections of GnRH and PGF2α, is widely used because eliminates the estrus 
detection and allow fixed time insemination programmed at ovulation optimum time, resulting in 
normal fertility after insemination at the end of treatments (1,2,3,4,5,7,9,10,11,15,16,17). 
Various studies have shown that Ovsynch is an extremely economical and efficient 
strategy to improve reproductive performance of high performance dairy cows (3,12,13,14). 
During a cow's sexual cycle, there are 2-3 waves of ovarian follicular growth, each 
follicular wave having an average life of 7-10 days, progressing through different stages of 




capable of ovulation is present only at certain times during each wave. Given the dynamic growth 
of ovarian follicles in a sexual cycle, the Ovsynch therapeutic protocol was developed, which 
aiming to achieve the following effects: reprogramming follicular waves by administering the first 
dose of GnRH, the luteolysis of a probable luteal body by administering of PGF2α to 7 days and 
determining the dominant follicle ovulation expected to be present after PGF2α by administering 
the second injection of GnRH at 48-56 hours later, thus facilitating fixed-time insemination, 
without resorting to detection of heat (1,2,6,7,9,15). 
Major implications of progesterone (P4) concentration were reported at the time of the first 
dose of GnRH on the induced LH wave. It was established that in order to have a successful 
Ovsynch protocol, progesterone (P4) concentration at first GnRH1 treatment should usually be 
above 1 ng / ml), while in the second GnRH2 treatment, the (P4) concentration to be less than 0.5 
ng / ml (5.16). 
Some authors report that conception rates in lactating cows that benefited from the 
Ovsynch protocol were similar to those of cows that were inseminated to spontaneous postpartum 
estrus (Pursley et al., 1997a, b). 
Other recent reports have indicated that although the use of these estrus therapeutic 
protocols in cows has many advantages, which would come from an effective regulation of sexual 
cycle and facilitating reproductive management in farms with large livestock, however, the 
methods of control of sexual cycle have variable results, some being contradictory and questionable 
(3,4,5,9,10,11,12,13,14,15,16,17). 
Variability of Ovsynch protocol results consist in the proportion of non-cycling postpartum 
cows, the follicular dynamics of each cow in the herd or the ability of farm personnel to properly 
implement this protocol (7,15,16). 
The purpose of present researches was to establish the efficacy of estrus induction and 
synchronization protocol based on the combination of injections of GnRH and PGF2α, taking into 
account the positive effects on reproductive management of dairy cows maintained in the free 
system, but also the variability of treatment outcomes, reported by various authors. 
 
Material and methods 
Research has been carried out on zootechnical base from Research and Development 
Station for Breeding Cattle (S.C.D.C.B.) Dancu, Iasi, on an experimental lot (Lot E), consisting of 
41 cows compared to a control group of 45 cows (Lot C) in Romanian Black Spotted breed, freely 
maintained in a modernized shelter with a capacity of 200 heads, (Figure 1). 
 




The treatments for estrus induction and synchronization of cows from the experimental 
group (E lot) were performed between 31.01.2017 and 23.06.2017, the average interval from 
calving to treatment being 52 days (with variations between 42-70 days). 
The therapeutic protocol consisted in the administration at cycling or non-cycling 
postpartum cows, regardless of ovarian formations (follicles or luteal body) two doses of 2.5 ml 
(10 μg) intramuscularly of GnRH (Receptal), separated by a dose of 2 ml prostaglandin F2α 
(Estrumate) intramuscularly (containing Cloprostenol 250 μg / ml, Intervet International BV, 
Netherlands) at 7 days after the first administration of GnRH (Receptal, 2 ml, intramuscularly). 
Two days after the injection of prostaglandin F2α, a second dose of GnRH (Receptal, 2 ml, 
intramuscularly) was given. Considering the moment of ovulation, the second injection of GnRH 
was given in the afternoon between 14-15 hours for the insemination to be carried out in the next 
morning between 8-9 hours, thus achieving the range of 18-19 hours from the second injection of 
GnRH, which coincides with the production of ovulation. At 18-24 hours after the second dose of 
GnRH, (Receptal, 2.5 ml) artificial insemination of cows was performed, without resorting to 
detection of heat (Figure 1). 
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Figure 2. The protocol for induction and synchronization of estrus in cows 
based on 2 doses GnRH and PGF2α 
 
 
The effectiveness of treatments applied to cows in the experimental group was determined 
by determining the intervals from treatment to conception, calving to conception, gestation index 
and conception rate on total insemination, as well as after the first, second, third and third 
insemination. 
 
Results and discussions 
The artificial insemination of cows took place after the second dose of GnRH (with or 
without estrus signs) in 97,56% of cases (40 of 41 cows), of which: 87,81 % (36 of 41 Cows) 
according to the protocol at fixed time (18-24 hours) and 9,75% (4 of 41 cows) which showed 
estrus were early artificially inseminated (with second administration of GnRH. One cow (2,43%) 
was not inseminated due to the presence of a genital inflammatory process. 
The treatment-conception interval recorded an average of 32.8 ± 10.6 days (with 






Table 1. The artificial insemination of cows in experimental group 
after the estrus induction and synchronization treatments 
with 2 doses GnRH and prostaglandin F2α 
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The comparative analysis of cow’s reproductive activity revealed that the average value 
for the first postpartum insemination interval was with 29 days lower in the experimental group 
(62 ± 1.05 days) compared to the control group (90.94 ± 8.00 days). However, there were no 
differences in the average conception interval , the values being close to the two batches close in 
the two groups (94.93 ± 10.4 days, in the experimental group and 93.72 ± 9.86 days, respectively, 
in control group), (Table 2). 
 
Table 2. The reproductive activity of cows in the experimental group (n = 41 cows), 
after the treatments for estrus induction and synchronization treatments 










































94,93± 10,4 93,72±9,86 
minim 42 52 35 1 53 35 
maxim 70 80 242 110 180 174 




The analysis of the conception rate after estrus induction and synchronization treatments 
reveals on total insemination and after the first two inseminations with 6,39% and 8,4% higher 
values in the experimental group compared to control group (37, 50% - lot E vs. 31,11% - lot C 
and 35% - lot E, vs. 26,6% - lot C), (table 3). 
 
Table 3. The conception rate of cows in the experimental group 
after treatments for estrus induction and synchronization treatments 
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By applying this therapeutic protocol to cows for induction and synchronization of estrus, 
it was found that in 9,75% of cases showed estrus and were artificially inseminated early (in the 
days of the second administration of GnRH) and in 87,81% of cows did not show estrus, the 
artificial insemination being performed in fixed time within 18-19 hours after the second 
administration of GnRH. 
This finding is confirmed by other authors who show that between 80 and 90% of the cows 
treated with this protocol are not observed in the estrus, GnRH injection causing the ovulation 
before the cow displays signs of estrus, approximately 26-32 hours after the second injection of 
GnRH (8,10). 
Following the studies by Fricke et al., 1998, the ovulation of one dominant follicle, in 
response to the second GnRH injection occurs in about 85% of highly productive milk cows who 
receive this protocol. 
Some authors have achieved the highest conception rate of cows that have been artificially 
inseminated within 8-24 hours after the second injection of GnRH, indicating a considerable 
flexibility in insemination time after the second injection of GnRH, the conception rates being 
lower only when cows were inseminated after ovulation time. 
Analysis of the ovarian profile at the initiation of the estrus synchronization protocol in 
relation to the gestation status of the cows has shown that the conception rate after treatment 
depends on the trophic state of the ovaries, the phase of the estrous cycle in which it is applied and 
the ovarian follicles dimensions Table 4). 
The influence of estrous cycle phase in cows at the time of initiation of treatments on the 
conception rate was also indicated by other authors, who report that the ovulation synchronization 




protocol began on day 5 through day 9 of the estrous cycle, there were several cows (> 90%) that 
ovulated after the first dose of GnRH. Beginning in the middle of the cycle, Ovsynch led to smaller 
ovulatory follicles and higher gestation rates. Synchronization rate was 91% when Ovsynch was 
started on day 1 to 12 of the estrous cycle and 80% when Ovsynch was started on day 1 -22 (17). 
 
Table 4. Ovarian profile at the initiation of the estrus synchronization therapeutic protocol 
with 2 doses of GnRH + prostaglandin F2α in relation to gestational status after treatments 
 
Ovarian formations 
at the initiation of 
insemination 
therapeutic protocol 
for cows estrus synchronization 
Pregnant cows, 
at total inseminations, 
 
of which: at the first 
 
1-2 large sized follicles (12-18 mm 





1 large sized follicles (15 mm) 
1 Luteal body 
1  - 
2 medium sized follicles (8-11 mm) 
1 Luteal body 
2  - 
1-2 medium sized follicles (8-11 mm) 
1 Ovarian hypotrophy 
1  1 
1-2 medium sized follicle (8-11 mm) 





2-4 small sized follicles (4-6 mm) 
on both ovaries 
3  1 
2 small sized follicles (4-6 mm) 
1 Ovarian hipotrophy 
3 1 
1 large sized follicles (15 mm) 
1 medium sized follicles (10 mm) 
2-3 small sized follicles (4-6 mm) 
1 1 
 







The research presented in this paper highlights that this therapeutic protocol based on the 
combination of injections of GnRH and PGF2α for the induction and synchronization of estrus in 
cows within the 42-70 days postpartum period has effects of decreasing the average interval 
between calving and the first postpartum insemination and higher conception rates, compared to 
the control group. 
Although this protocol requires cows to be handled 3-4 times, heat detection are minimized 
or eliminated, making cow's artificial insemination more practical and economically feasible for 
dairy cows and increasing the number of cows that are inseminated in the first 60 days after calving. 
 
Conclusions 
- Cows who benefited in postpartum by estrus synchronization treatments (experimental 




estrus) in 97,56% of cases, of which: 87,81% in according to the protocol at fixed time (18-24 
hours) and 9,75% who showed estrus and were artificially inseminated early, (in day of GnRH 
second administration). 
-The average calving -treatment interval in the experimental group was about 52 ± 1,03 
days (with variations between 42-70 days). 
- The treatment-conception interval in the experimental group had an average value of 32,8 
± 10,6 days (with variations between 1-110 days). 
- The conception rate in the experimental group on total inseminations had higher values 
with 6,39%, and after the first two inseminations with 8,4% compared to the cows in the control 
group (37,50% - lot E vs. 31,11% - lot C and respectively 35% - lot E vs. 26,6% - lot C). 
- By the therapeutic protocol based on the combination of injections of GnRH and 
prostaglandin F2α for the induction and synchronization of estrus in cows the minimization or 
elimination of heat detection is made, making artificial insemination of cows more practical and 
economically feasible for dairy cattle farms and increasing the number of cows which are 
inseminated within the first 60 days after calving. 
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